Mapping dopamine D2/D3 receptor function using pharmacological magnetic resonance imaging.
Regulation of dopamine release and synthesis occurs via pre-synaptic dopamine (DA) D2/D3 autoreceptors (DARs). Mapping of DAR function in vivo is difficult and is usually best assessed using invasive measures of DA release, such as microdialysis at discrete sites. We wished to show that pharmacological magnetic resonance imaging (phMRI) may prove useful for this purpose. To demonstrate that the relative cerebral blood volume (rCBV) changes induced by amphetamine can be modulated by DA D2 receptor antagonists and agonists in a manner consistent with modulation of DAR function and to compare these effects with microdialysis. We used phMRI with iron oxide contrast agents to map changes in rCBV in response to an amphetamine challenge, pre-treatment and post-treatment with varying doses of the D2 antagonist eticlopride and the D2 agonist quinpirole. We also compared the effects of D2 antagonism using microdialysis measurements of DA release. Antagonism of D2 receptors with eticlopride potentiated rCBV changes induced by amphetamine in the nucleus accumbens and caudate putamen in a dose-dependent manner. The amphetamine-induced increase in rCBV in the accumbens in animals pre-treated with eticlopride was paralleled by a similar percentage increase in DA release measured by means of microdialysis. Conversely, agonism of D2 receptors using quinpirole reduced amphetamine-induced rCBV changes in the caudate putamen and nucleus accumbens. The effects of both quinpirole and eticlopride on amphetamine-induced rCBV changes were largest in the nucleus accumbens. These results suggest that phMRI may potentially prove useful to map DAR function non-invasively in multiple brain regions simultaneously.